valve chamber so that it is moving with appreciable ve- 
locity by the time its lower edge passes out of the com- 
bustion chamber opening. At this time the cylinder 
gases begin passing around the piston head and con- 
tinue to do so until the upper edge of the head passes 
into the smaller-diameter upper portion of the valve 
chamber. The flange then causes the piston head to 
seat at this point, completely closing the valve. If 
bouncing occurs, it will not cause the valve to reopen. 
While the piston is rising, the connection to the 
vacuum pump is kept closed so that all the combustion 
gases pass into the sample container. Meanwhile. an 
extension of the piston shaft progressively cuts off the 
passage of light from a flashlight bulb to a small 1P42 
photoelectric cell. Thus, when the output of the 
phototube is differentiated, a square wave indicating 
the time of opening and closing of the valve is obtained 
on the screen of an oscilloscope used to present pres- 
sure changes within the cylinder. Any bouncing or 


reopening that might occur would also be made visually 
evident in this way. 

In general, the duration of valve opening and the 
total mass of gas admitted are dependent upon cylinder 
pressure at the time of the valve opening. Thus, for 
example, if the pressure is 80 lb/in*, about 1 milliliter 
of gas (reduced to standard temperature and pressure ) 
will flow in 0.2 millisecond, while at 500 lb/in® the 
flow is approximately 4 milliliters in 0.1 millisecond. 
This decrease in the duration of sampling with in- 
creasing pressure is advantageous inasmuch as the 
reactions studied occur more rapidly at the higher 
densities. 

For further technical details, see Instrumentation for 
detonation research, by William J. Levedahl, Inst. Soc. 
Am. Paper No. 52-27-3. See also An apparatus for 
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